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Simulation of Transient Compressible Ideal Gas Flow
in a High Pressure Branched Pipeline

B. Afzali and H. Karimi
Aerospace Eng. Dep't.
Power & Propulsion Systems Research Center

K.N. Toosi Univ. of Tech.
(Received: 20 Nov. 2009; Accepted: 9 Jul. 2011)

ABSTRACT

Nowadays, compressible flow transmission pipelines are used in many industrial processes. Pipelines in chemical
processes, gas turbine power plants, natural gas transmission lines, and high pressure steam transmission pipelines
are some industrial examples. Therefore, learning the manner of treatment of a transient compressible fluid flow in
pipelines with junctions and branches is important. In this paper, the attempt is to derive the governing equations in
compressible fluid flow in a fixed area pipeline in the presence of friction. To achieve this, a numerical method of
analysis (McCormack) is used. Also the method of characteristics is added to solve the problem in the junctions.
Finally, atheoretical case and an industrial one are investigated and some common transient processes are simulated.
In addition, the effects of boundary conditions on the flow characteristics, such as pressure and flow rates, are
presented.

K eywor ds: Dynamic Simulation, High Pressure Pipelines, Compressible Flow, Branched Pipelines
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